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SPECIFICATION 

Electronic Version 1 .2.8 
Stylesheet Version 1 .0 

[METHOD FOR FABRICATING 
NITRIDE READ-ONLY MEMORY] 

Background of Invention 

[0001] Field of Invention 

[0002] The present invention relates to a method for fabricating a read-only memory 
(ROM). More particularly, the present invention relates to a method for fabricating a 
nitride read-only memory. 

[0003] Description of Related Art 

[0004] A method for fabricating a nitride read-only memory in the prior art is described 
as follows. An oxide/nitride/oxide (ONO) stacked charge-trapping layer is formed on 
a substrate, and then patterned into a plurality of ONO strips. An ion implantation is 
performed to form doped regions in the exposed substrate serving as buried bit lines. 
An isolating oxide layer is formed on each doped region, and then a plurality of 
polysilicon word lines are formed on the substrate crossing over the ONO strips. 

[0005] In the prior art, the ONO stacked layer is patterned with a patterned photoresist 
layer as an etching mask. However, as shown in FIG. 1 , when the bottom oxide layer 
of the ONO stacked layer 1 08 is being etched, the top oxide layer 1 06 is etched 
simultaneously to cause corner loss or even corner indents. Therefore, the electrical 
properties around the edges of the ONO stacked layer 108 are changed, which may 
result in severe problems. 

[0006] To p rev ent the problems caused by comer loss or corner indents, a method is 

provided in the prior art that increases the thickness of the top oxide layer to reduce 
the degree of the influence of corner loss or corner indents. However, an increased 
thickness of the top oxide layer does not meet the requirements for device 
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miniaturization. 

Summary of Invention 

[0007] Accordingly, this invention provides a method for fabricating a nitride read-only 
memory to prevent over-etching of the top oxide layer, so as to reduce corner loss of 
the ONO stacked layer. It is thereby possible to prevent the electrical properties of the 
device from being deteriorated, as well as to meet the requirements for device 
miniaturization because the thickness of the top oxide layer needs not to be 
increased. 

[0008] A method for fabricating a nitride read-only memory of this invention comprises 
the following steps. An ONO stacked layer and a protective layer are sequentially 
formed on a substrate, wherein the protective layer comprises a material different 
from silicon oxide, such as silicon nitride. An etching process is performed to pattern 
the protective layer and the ONO stacked layer to expose a portion of the substrate, 
wherein the etching rate of the protective layer is lower than that of the top oxide - 
layer. Thereafter, the protective layer is removed by using wet etching. An ion 
implantation is performed to form buried bit lines in the exposed substrate, and then 
an insulator is formed on each buried bit line. A plurality of word lines are formed on 
the substrate crossing over the buried bit lines. 

[0009] In another method for fabricating a nitride read-only memory of this invention, 
the protective layer on the ONO stacked layer is not removed after the ONO stacked 
layer are patterned. The protective layer comprises a material different from silicon 
oxide, such as silicon nitride, and has a thickness smaller than 50 A , for example. 

[0010] Since the protective layer having a lower etching rate is formed on the ONO 

stacked layer to protect the top oxide layer, corner loss of the top oxide layer can be 
reduced and the electrical properties of the device are not deteriorated. 

[0011] It is to be understood that both the foregoing general description and the 

following detailed description are exemplary, and are intended to provide further 
explanation of the invention as claimed. 

Brief Description of Drawings 
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[001 2] The accompanying drawings are included to provide a further understanding of 
the invention, and are incorporated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention and, together with the description, 
serve to explain the principles of the invention. In the drawings, 

[001 3] FIG. 1 shows the corner indents of a top oxide layer in a nitride read-only memory 
in the prior art; and 

[001 4] FIG 2A-2E schematically illustrate a process flow of fabricating a nitride read-only 
memory according to a preferred embodiment of this invention. 

Detailed Description 

[001 5] FIG 2A-2E schematically illustrate a process flow of fabricating a nitride read-only 
memory according to the preferred embodiment of this invention. 

[001 6] Refer to FIG. 2A, an ONO stacked layer 208, which consists of a bottom oxide 
layer 202, a silicon nitride layer 204 and a top oxide layer 206, is formed on a 
substrate 200. The bottom oxide layer 202, the silicon nitride layer 204 and the 
bottom oxide layer 206 have thickness of 50-1 00 A , 55-80 A and 70-1 20 A , 
respectively. 

[001 7] Refer to FIG. 2B, a protective layer 21 0 is formed on the ONO stacked layer 208. 
The protective layer 21 0 comprises a material different from silicon oxide, such as 
silicon nitride, and has a thickness smaller than 50 A . 

[001 8] Refer to FIG. 2C, a lithography process and an etching process are performed to 

pattern the protective layer 21 0 and the ONO stacked layer 208 to expose a portion of 
the substrate 200, wherein the etching rate of the protective layer 210 is lower than 
that of the top oxide layer 202. Alternatively, the bottom oxide layer 202 is not 
patterned in the etching process in order to prevent channeling effect in the 
subsequent implantation process. 

[001 9] Refer tQ F|G the protect j ve | ayer 21 0 is removed by using wet etching. An ion 
implantation is then conducted to form buried bit lines 212 in the substrate 200 
exposed by the patterned ONO stacked layer 208. However, the wet etching process 
can be omitted optionally to leave the protective layer 21 0 on the ONO stacked layer 
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208. Moreover, if the bottom oxide layer 202 has not been patterned in the previous 
patterning process, the exposed portions thereof should be removed subsequently. 

[0020] Refer to FIG. 2E, an insulator 214 is formed on each buried bit line 212, 

comprising a material such as silicon oxide formed by using thermal oxidation. A 
conductive layer, such as a polysilicon layer, is formed on the substrate 200 and then 
patterned into a word line 216. 

[0021] Since the protective layer having a lower etching rate is formed on the ONO 

stacked layer to protect the top oxide layer, corner loss of the top oxide layer can be 
reduced and the electrical properties of the device are not deteriorated. Meanwhile, 
there is no need to increase the thickness of the top oxide layer, so device 
miniaturization will not be restricted. 

[0022] It will be apparent to those skilled in the art that various modifications and 

variations can be made to the structure of the present invention without departing 
from the scope or spirit of the invention, in view of the foregoing, it is intended that 
the present invention covers modifications and variations of this invention provided 
they fall within the scope of the following claims and their equivalents. 
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